Background: In response to concerns that the needs of the aging population for well-integrated care were increasing, the English National Health Service (NHS) appointed 16 Integrated Care Pilots following a national competition. The pilots have a range of aims including development of new organisational structures to support integration, changes in staff roles, reducing unscheduled emergency hospital admissions, reduced length of hospital stay, increasing patient satisfaction, and reducing cost. This paper describes the evaluation of the initiative which has been commissioned.
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Background
There are growing numbers of people with chronic conditions with a particularly rapid rise in the number with multiple care needs. The complex needs of people with multiple chronic conditions require the development of delivery systems that bring together a range of professionals and skills from both the cure and care sectors to meet those needs. Despite this, service delivery has developed in ways that have tended to fragment care, both within and between sectors, through for example structural and financial barriers dividing providers at the primary/secondary care and at the health and social care interface; distinct organizational and professional cultures; and differences in terms of governance and accountability [1] .
A substantial number of evaluations have been carried out of interventions designed to improve the integration or coordination of care. A systematic review based on 21 reviews and 85 primary studies [2] showed that many of these initiatives were effective in improving care, though many fewer resulted in a reduction in healthcare costs (Table 1) . One of the conclusions of this and other reviews is that the effectiveness of attempts to provide better integrated care is highly dependent on the context in which the intervention takes place. Interventions cannot be seen separated from the context in which they are introduced, and this has been an important guiding principle in the evaluation described in this paper.
In response to concerns that the needs of the aging population for well-integrated care were increasing, the UK Department of Health for England announced in 2008 that a number of 'Integrated Care Pilots' would be established. Healthcare purchasers and providers were invited to submit proposals for innovative approaches to providing better integrated care [3] . There was no specification as to the form that such integration should take, or client groups who should receive the intervention. There were over 100 applications, and after a two-stage selection process, the Department of Health selected 16 pilots. The localities of selected pilots and the main focus of each are described in Annex 1. A mixed methods approach was adopted including interviews with staff and patients, non-participant observation of meetings, structured written feedback from sites, questionnaires to service users and staff, and analysis of routinely collected hospital utilisation data for patients/users who had been recruited into the pilots.
Analytical framework
Our approach to understanding the context in which integration takes place is based on two classifications relating to structure and function. At the start of the evaluation these classifications were deliberately general to avoid focusing too early on very specific approaches to integrated care. We wanted to accommodate the fact that that the pilots themselves were still refining their approaches.
a) Structure
Integration can be seen as occurring at three levels [4, 5] • 
b) Function
Integration can be classified [6] in terms of This classification will guide our analysis of the data, and our testing of the various hypotheses which arose during the course of the study. These included hypotheses that integrated care would lead to the development of new organisational structures to support integration, changes in staff roles, increased staff job satisfaction, fewer unscheduled emergency hospital admissions, reduced length of hospital stay, increased patient satisfaction, and reduced cost.
It should be noted that the evaluation was designed and funded prior to the appointment of the integrated care pilots, so these hypotheses were developed during the first six months of the evaluation as a result of detailed interaction with the sites. This unusual research design allowed for the evaluation to be tailored to the aims of the sites which were not known at the time the evaluation team was appointed.
Research methods
Principles guiding the evaluation
The evaluation described here adopts the approach of the 'embedded evaluator'. The evaluation activities form a distinct strand within the Integrated Care Pilot programme, helping to co-produce the successful delivery of the programme, rather than a completely separate study focused solely on contributing to the scientific understanding of integrated care. However, it is equally important that the evaluation contributes to scientific understanding and that it generates valid and independent evidence to support decision-making in the future. The approach combines systematically collecting and synthesizing evidence from across all the pilots together with a deeper investigation of a smaller number of pilots in order to gain more detailed Systematic qualitative data collection from all sites 1.
(through a 'Living Document' which is a semi-structured document completed regularly by each pilot site).
In-depth case studies of six sites ('Deep Dives') 2.
including interviews with staff and patients/service users and non-participant observation of meetings [see Section Systematic qualitative data collection from all sites (the 'Living Document') for more on why we decided to use case studies]. Difference in differences analysis of data on hos-3.
pital utilization comparing patients/service users enrolled in pilots with control data. Data from patient questionnaires.
4.
Data from staff questionnaires.
5.
Analysis of costs (combining data from qualitative 6. case studies and quantitative data on service utilization).
Evaluation involves a number of activities leading to an exercise of judgement [7, 8] . In evaluating the complex set of activities which broadly sit under the heading of 'Integrated Care Pilots' we also seek to arrive at judgements which are seen to be legitimate by the stakeholders involved [9] . This requirement for legitimacy is one of the many ways in which 'pure' research is distinct from evaluation. This legitimacy potentially involves five steps (similar to those identified by Scriven [10] ):
Understand from those delivering the pilots and 1.
from those funding the initiative the criteria they consider to be applicable. Agree the standards and intended outcomes that 2.
are applicable.
Gather data relating to these standards and out-3.
comes. Assess the contribution made by the agency/ 4. activity in achieving these standards and outcomes. Form a performance audit judgement. 5.
These steps protect the evaluators from the accusation of being arbitrary or otherwise non-rational, but an important part of the logic of the evaluation is to develop a set of hypotheses based on the 'theory of change' offered up by the pilots themselves. Implicitly or explicitly, many evaluations of complex interventions use a 'theory of change' approach. These evaluations aim not only to understand the contribution made by a programme or activity to achieving outcomes, but also to interrogate evidence and communicate findings to support both learning and accountability. Our approach takes as its starting point the argument of Weiss [11, p. 66-67] In this sense, 'theories of change' is a guiding approach rather than a methodology, and its successful delivery requires harnessing a range of methodologies, such as those outlined elsewhere in this paper. Our 'theories of change' approach has five precepts. First the approach requires us to not only look at the outcomes of the programme but to pay equal attention to processes. This contrasts with more classical evaluation approaches which tend to look at outcomes first and then to look for evidence to support attribution. Secondly, the approach requires a more 'embedded' evaluator where the evaluator works closely with policy makers, practitioners and end users to understand and elaborate a sometimes changing theory of change. Without losing their independence, successful evaluators will understand the world of the policy makers, practitioners and service users, including an understanding of what motivates their behaviour. Thirdly, the approach requires an ability to reconstruct and represent the sequence of events connecting actions to each other and how these contributed to the outcomes identified, reconstructing at least the sequence of events and statistical co-variations, but preferably also identifying the causal mechanisms at work. Fourthly, the approach is sensitive to the possibility that during the life of a programme or intervention, initial theories of change may alter in response to learning or to exogenous events and that the evaluation needs to capture these changing understandings and actions. Fifthly, it will also be sensitive to the fact that different and potentially conflicting theories of change might be simultaneously pursued within any one programme. 
Systematic qualitative data collection from all sites (the 'Living Document')
The Living Document involves semi-structured data collection from all Integrated Care Pilots at approximately six-monthly intervals during the evaluation. A lead person is designated in each site to collate responses in the Living Document, but in most cases, this individual draws on a variety of sources in collating responses, and there is an expectation that the views of a wide range of stakeholders will be represented in the completion of the document. The data collected in the Living Document are organised into a series of broad questions: ing to provide a precise monetary value to the outcomes of the pilot, an assessment of the costs of the pilot, and whether benefits might have been achieved more easily in other ways.
After each round of data collection, data from the Living Document are analysed, and feedback is given in two ways. First, limited feedback is given to each site, including the opportunity to specify where more detailed information is needed in future rounds of Living Document completion. Second, the overall themes emerging from the Living Document are analysed, and these are fed back in a single document to all sites after each round of data collection. This analysis also contributes to 'learning events' (conferences and teleconferences to address different issues of relevance to pilots) which are being run by the Department of Health throughout the pilot period, and subsequent rounds of the Living Document are adapted in light of feedback from the sites.
In-depth case studies of six sites ('Deep Dives')
We selected a range of types of pilots for in-depth case study to reflect the range of approaches in the pilots and then select a sample from these reflecting the need for variety and site's ability to support a more detailed evaluation. For the depth case studies in six sites, we will structure the evaluation using an approach that combines logic modeling with process mapping of the patient journey. These methods will complement each other in creating a full picture of the integration pathways. Logic models [12] provide a brief summary of the key elements of an intervention (or programme, or project) and organize inputs, processes, outputs and outcomes systematically. They facilitate a focus on the causal links in the chain connecting the allocation of resources to the intended outcomes. As such, they are well suited to supporting an understanding the 'theory of change' underpinning the activity and simultaneously identifying the sorts of data that might support or weaken that theory [11] .
This approach will provide both a way to describe and communicate the different interventions but also to provide a basis for what, causally, is happening. It will provide the framework for understanding how the inputs of a pilot are related to its outcomes and impacts. They are especially helpful in developing a shared understanding of a process between stakeholders and serve as a reference point for stakeholders in the initiative or programme. Process mapping the service user experience, by contrast, involves understanding the motivations, experiences and outcomes of the various interactions between the service user and the (integrated) service [13] .
Using these case studies, we will address the following questions:
What approaches to integration have been employed
by the pilots? This will provide a richer description of models than is possible in the overall national evaluation by exploring experiences, motivations, relationships, processes and costs in more detail. Information will be available for the individuals enrolled in any intervention, and also for the whole populations of general practices which are participating in the Integrated Care Pilot. The data will be at person level but anonymised so that the research team cannot identify sensitive personal information or individual identities. The NHS Information Centre for Health and Social Care will act a trusted third party to handle any confidential information and create the anonymised linked fields for use by the research team.
One of the key challenges in undertaking analyses of changes in hospital use for complex interventions is that individuals may be selected for an intervention because they have a high use of health services. The problem is that any subsequent fall in utilisation in this group may simply be due to regression to the meanthat is people reverting to a normal level of use irrespective of the intervention. One way round this is to use an approach that allows us to standardise for differences in the risk of future admissions.
First, we will assess the impact of the intervention on individuals enrolled in the Integrated Care Pilots. Information on the prior patterns of diagnoses and hospital utilisation will be used to stratify cases according to the risk of admission. The actual level of utilisation before and after the agreed starting point in each pilot will be compared. In this way we will be able to track levels of hospital use for cohorts of people for 2-3 years before they became part of the pilot. We will then test for subsequent change and compare results by risk strata.
In addition, we will undertake a more sophisticated analysis to create a matched 'control group' constructed by identifying individuals within national data. These control cases will be matched on a number of variables including risk of admission (or other hospital use); major diseases recorded; history of hospital use; and characteristics of the area of residence, such as levels of deprivation. Matching will be conducted using propensity scoring techniques [16] and prognostic scoring techniques [17] . Trends in hospital use within the groups of selected control cases will then be used as a test of observed differences in those enrolled in the Integrated Care Pilots.
Second, we will quantify the effect of the interventions on wider groups of patients (e.g. practice populations) by matching utilization data to that from to similar practice populations in national HES datasets. The population level analysis will assess whether the intervention might not only have an impact on individual patients but also upon the wider population. There will be three key data collection methods: semistructured interviews with professionals and patients/ service users, documentary analysis, non-participant observation of meetings. The qualitative data collection in the Deep Dive sites will also be used to collect data for the economic analysis (see below).
Interviews with staff will concentrate on the experience of delivering care, interactions with other professional groups and organizations within the Integrated Care Pilot, and understanding of implications for the wider care system. Interviews with patients and users will focus on the patient/user journey and experience and its relationship to changes in the Integrated Care Pilots.
Service utilisation
In analysing data on service utilisation, we will focus principally on hospital admissions as a key variable, as many of the sites have a focus on reducing such admissions.
Data will be taken from Hospital Episode Statistics (HES), both for outpatient referrals, accident and emergency attendances and inpatient stays. These will enable analyses of changes in a number of measures of hospital use including overall rates of emergency admissions, admissions for 'ambulatory sensitive' both observed differences between intervention and control groups as well controlling for unobserved but fixed person characteristics.
The aim of identifying risk-matched controls and using propensity score analysis is to allow so far as possible for unmeasured patient and system effects and therefore to increase our ability to draw conclusions about likely cause and effect from what inevitably remains observational data.
Questionnaires for service users
We are conducting two surveys to assess the experience of service users in 11 of the 16 pilots. The survey is being administered in autumn/winter 2009 and will be repeated on the same sample of service users in autumn 2010. The questionnaire was developed using the intended outcomes identified by pilot sites in their applications to join the scheme. This identified a number of domains which were common to most pilots and were therefore included in the questionnaire. In addition, a question on service usage was included to contribute to the analysis of health service costs (see below). The questionnaire is available from the authors.
In selecting items to represent these domains, we drew questions were possible from existing validated instruments. In particular we drew a substantial number of questions from the English National GP patient survey which is currently sent annually to 5.5 million randomly sampled patients (www.gp-patient.co.uk). By matching the socio-demographic and health questions to this survey also, we will be able to conduct a difference in differences analysis with individual control patients drawn from responders to the national survey.
For five pilot sites it was not appropriate to collect patient information using this questionnaire because of the nature of the intervention and/or the population group targeted by the intervention (for example, some pilots were focusing on end of life care). These sites are excluded from this part of the evaluation.
Both of these approaches to analysis are required as there might be an impact of the interventions on individuals (e.g. a reduction in admissions) which could not be demonstrated in the wider population. This might be because resources were simply redistributed between groups at equal risk of admission, or because the numbers enrolled in the pilots were too small to show an effect on the wider population.
Sample size calculations suggest that few of the Integrated Care Pilot sites will enroll sufficient numbers for data from individual sites to be analysed. We therefore intend to pool data from sites which have similar aims and are providing broadly comparable interventions. It is not possible to say which sites will provide data that can be pooled, as all sites are still developing their interventions. However, it looks likely, for example, that several sites will be using a form of case management of high-risk patients with the aim of reducing hospital admission, and we will be able to pool data from such sites. Data will also be analysed on primary and social care utilisation (from patient questionnaires). However, these data are being collected primarily for the economic analysis, as none of the sites has reduction in primary care utilisation as their main goal.
Our analysis strategy is built around a generalized difference-of-differences regression approach at the person level. Regression models appropriate for each of the outcome measures (e.g. emergency admissions) will be developed. These may be Poisson models, negative binomial models, or gamma models as required by the form of the measure. Each individual will contribute one or more time periods to the dataset in both the pre-and post-intervention periods. Non-intervention controls will come from routinely collected national data. These models will use covariates including basic demographics and historical utilization to control for potential differences between the intervention and control cases. Person level random effects will also be included in the models to adjust standard errors for the repeated measures within person.
In addition to the traditional covariate adjustment in the difference-of-differences model we will use propensity score based methods. In a combined dataset of intervention cases and non-intervention controls a propensity score model will be fitted that uses available covariates to predict intervention vs. control status. The predicted treatment status probabilities can be used to match intervention and control cases. We may also use the propensity scores to produce analysis weights which can be combined with covariate adjustment to support 'doubly robust' estimation of intervention effects [18] . Doubly robust estimation combined with difference-of-differences modeling will provide intervention effect estimates that control for We will also distinguish between 'set-up' costs and 'running costs', although in a fluid, adaptive and improving system it may be difficult to draw this distinction. For both of these we need to distinguish between the costs associated with participating in the DH programme (including, for example, participation in events, reporting, contributing to the national evaluation) and the costs solely required to deliver the integrated care programme. We also aim to gather data through time that can show how costs have altered in response to actual service delivery or in order to overcome changing circumstances etc. We propose only to look at costs internal to the health and social care system (including private sector partners) but we will be aware that costs could potentially be externalised onto service users and carers and we will ask service users and staff to comment on their sense of the types and magnitudes of these costs.
Across the Integrated Care Pilots where we are collecting quantitative data on hospital utilisation, data on hospital admissions and length of stay will be costed using standard NHS costs, and included in the controlled difference in differences analysis described in above.
Conclusion
Selecting evaluation frameworks always involves a degree of compromise to meet conflicting demands within a finite budget. We have opted to balance the collection of data from across all the pilots with more detailed data from six Deep Dive sites. We have also opted to focus the evaluation on what the pilots themselves told us they were seeking to achieve. The benefit of this is that we will be in a position to provide an evaluation which is grounded firmly in what the pilots are seeking to do. This increases the chances that findings will be acceptable and used. However, it also means that some theoretical propositions will be under-explored and that attention may be directed Job satisfaction, ability to deliver high quality care.
• •
For the staff survey the targeted sample size is 50 staff from each site. The first are staffs who are closely involved in the development of the pilot (e.g. employed by the pilot). There are expected to be between 5 and 15 of these per site. The additional 35-45 will be sent to stratified random samples of practitioners whose work might be altered by the pilot-e.g. GPs, community nurses, social workers.
Economic analysis
There are two approaches to the economic evaluation. The first is to estimate costs in order to provide decision-makers in the health and social care systems with a basis for understanding the categories and potential range of costs associated with the Integrated evidence base for integrated care, and in particular identifying the context in which interventions are likely to be effective. These data will support a series of evaluation judgements but it is important to recognise that they cannot be arrived at by simple aggregation of data [20] . Rather, the process locates the new data within the existing body of research and forms judgements about what is added and how compelling this additional evidence is, thus reducing uncertainties about the role of integrated care in improving the efficient and effective delivery of healthcare.
Ingrid Mur, Dr. (Associate Professor), Department of Health Organisation, Policy and Economics (H.O.P.E.), Faculty of Health Sciences, University of Maastricht, The Netherlands more towards intended outcomes than unintended outcomes. However, we are satisfied that this risk is managed by independent data collection (for example on service utilisation, service user surveys and staff surveys) and by the iterative way of working with those responsible for running each project.
In planning to assess the evidence produced by this evaluation, we have been influenced by the principles of realistic evaluation [19] in which the mechanism (the intervention) acts in context to produce the outcome. If there is a single lesson from previous evaluations of attempts to integrate or coordinate care, it is that the context in which an intervention is introduced is crucially important to its success or failure. So, in this evaluation, we have committed substantial resources to the qualitative evaluation, knowing that these analyses will be critical to interpreting the results of quantitative analyses. Our approach is to understand not only the 'dose, frequency and effect' but to identify the way pilots learn, respond and evolve and to take into account the expectations and motivations of staff and patients to understand how complex and evolving projects might have lessons for others seeking to do related things in different contexts. Policy makers, professionals, managers, carers and patients are all part of an emergent process. We do not expect to measure precisely all effects but we do expect to understand the likely scope of benefits and the scale of efforts required, to contribute to the analysis of health service interventions and so reduce decision-makers' uncertainties about integrated care.
This evaluation will produce a portfolio of evidence including interviews, surveys, cost estimations and service utilisation data aimed at strengthening the
Annex 1
Summary of focus of individual Integrated Care Pilot sites
Pilot
Main focus (some sites have other objectives also)
Bournemouth and Poole Structured support for people with dementia in the community Cambridge Support for end of life care in the community; reduction in unnecessary admissions to hospital Church View Medical Practice Improved support for people with long-term conditions at risk of admission to hospital Cumbria Improved support for people with long-term conditions at risk of admission to hospital Durham Dales Providing integrated primary and secondary care service for acutely ill people, improved community services, moving specialist services into the community, identification of people at risk of fuel poverty Northamptonshire Integrated Care Partnership (NENE)
Improved support for people with long-term conditions at risk of admission to hospital
Newquay
Structured support for people with dementia in the community Norfolk Improved support for people with long-term conditions at risk of admission to hospital North Tyneside
Screening of patients at risk of falls: assessment by multi-disciplinary team Northumbria Improved support for people with COPD with a history of admissions to hospital North Cornwall
Mental health care Principia Partners in Health Improved support for people with long-term conditions at risk of admission to hospital. Second stream has specific focus on people with COPD Tameside and Glossop Structured programme of identification and management of people at risk of cardio-vascular disease (CVD). Second stream of work for people with established CVD Torbay Improved discharge planning. Support for GPs from community geriatrician. Improved support for people in the community with dementia, COPD and congestive cardiac failure. Falls prevention programme Tower Hamlets Structured care for people with diabetes Wakefield Integrated Substance Misuse Service Implementation of 'dashboard' routinely feeding back performance data for services providing care for people with substance misuse
Annex 2
List of 'ambulatory care sensitive conditions' (ACSCs) and associated ICD-10 codes (derived from AHRQ [14] and Purdy et al. [15] 
